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EXECUTIVE SUMMARY

Theannual Pavement ManagentdReport isgeneratedo provideupdate information and data
regarding the City of IirnEludq@mpeodedstraet tmim@qverr t at i on
streets and offtreet sharedse pathsThis report provides surface destiops and associated

mileage, reviews current treatment programs and costs, and projects future treatment needs based on
several funding scenarios.

Thetranspotation system is significantpublic assetvhich requires continued maintenance and
managemenThe asset idescribed in lane mileend/orcenterline miles. Currently, Public Works
managed 371lane mileg553centerline milespf streetsand approximately6 centerlinemiles of
off-street sharedse pathsvithin the Gty limits. This report inaides aéreakdown of the street
transportation system in terms of pavement type, level of improvement, and functional
classification.

Street, improved alley, araff-street sharedse path condition datacollected by Public Works
Maintenance staff thugh onsite inspectiondJtilizing this dataa PavemenCondition Index
(PCI) scoreis generatedFormulas and methodology withihe softwarénelp establislesourceful
treatmentecommendationand identif thefinancial implicatiors of various responssrategies
ThePavement Management SysteAMS) alsoprovides aletailed streeventory and condition
trendsusingstreet conditiordatacollectedsince 1987

A local gagaxwas establishenh 2003 for aPavemenPreservatiorProgram (PPPpecausetreet
repair funding was natdequate t&eep pace with rehabilitation nee@sen with the local gas tax
in place,it was reportedn 2007,the anticipated b&tog for rehabilitation needs would reach more
than $282 milliorby 2016(2007 Pavement Managentdreport). In 2008 a $35.9 millionfive-
yearbond measure was apped by votersandan additionafive-year bond for 83 million was
approved by voters i8012.The2017 Bond measui®51.2 M)addresses 91 street projesith 5
million going toward pedestrian and bicycle infrastructure improvetsewith these funding
sourcesmore thar204 streetsn Eugenéhave been aare identified to be repairdxy 2023. The
revenues from the locghs tax andhebondmeasurshave helped reduce the backlog inést
repair project®ver the lasi6 years. The currentalculatedbacklogfor repairs on improved
asphalt streetstthe end 02018is $68.4million, in 2017thereportedbacklog was$79.8million.

In addition tofunding from thecurrentstreet repia bond ending irR023andrising constructions
costs ather factors contribute to curreand future backlogs

1 Since the beginning of the Pavement Preservation Prof?&mR) in20(2 the primary focus
for preservation has beearterial and collectosstreds. Theseformerly rehilitated streets
are nowshowing signs of deterioration beyowtiat can be addressed ussigndard
maintenanc@ractices

1 Itis anticipated thatosts will continue to increase ast@adyrate Changesn costs for
construction raterials and labor will affect loatggrm backlog estimates.



EXECUTIVE SUMMARY i (continued

T

New construction techniques such apiace recycling (also known asptace cement
treated basdCTB) which strengthens existing roadbed materials for randdowers
impacts to the environmehave been successfully used in place of conventional
reconstruction techniquesdresuledin additionalcost savings.

In 2018 Public Workshiredathird party consultarb reviewpavement dataonfirming
accuray.

Thebacklog estimate does not take into account the repair farettsncrete streetsinimproved
streets, sidewalks, ofitreet sharedsed paths, or other elements of the transportation system.

Thereportutilizesthree funding scenarios to projéatatment needs and costs over gé&8fr period.
The analyses uséi-annuallyupdatedcostsprovided byPublic WorksEngineeringwhich are
adjusted to include afZrcentinflation factor.Following is a summary of the analyses:

l

Based on therojectedfunding(Table3, pg. 14), a $.92million backlogis projectedn
10 yearsLast year the projected backlog wds$million. In 2023bond fundingwill end
decreasing pavement preservation from an averageld®fillion to $3.2million.

Based orcurrent and projectedundingof $3.2 million an additiona®6.4 million is needed
annually to prevent arterial and collector streets from falling thimreconstruct range atal
eliminate the reconstruct backlog fanterialand collector streets in 10 ysar

In additionto the above mentioned ne&d.6 million annually isalsoneeded tgrevent
residentiakstrees from falling into the reconstruciategoryand to eliminate theesidential
reconstruct backlog in10 years.



SCOPE OF REPORT
This report icompriseddf four primary sections:

Street InventoryThe street inventory is discussettluding improvement status and functional
classification definitions.

Pavement Management System (PM)rief history and descriptioaf the Pavement
Management System used by the (litye selectionprocess andonversion td?aversystems
discussed Included in this sectioare the ratingmethodology, pavement inspection frequency,
pavement conditions described by BeevemenCondiion Index PCI), andspecific distress
definitions and the resulting reports.

Pavement Preservation Program (PPFPhe Pavement Preservation Program is highlighted in
this report, including Maintenance and Engineedivision roles, treatment types aedtimated
unit costsproject prioritizationsustainable construction, curréréatment costprojected
funding, histolical and projected fundingraphs unimproved streets, and «ffreet sharedse
paths.

Projects: This section includes completed datlire project lists and maps, including a map of
the projects identified in th2017 bond measure

EUGENEG6S STREET | NVENTORY

The City of Eugene has jurisdictional responsibility for many types and classifications of
transportation facilities. Many fears such as age, development type, traffic loads, use, and future
transportation needs affect the maintenance and rehabilitation planning for the systsattidhe
inventory component of the PMS allows a reporting of both centerline miles (interdection
intersection) and lane miles of eadttionof the system. While commonly used in reporting

distance, centerline miles do not relate equally across streets of different widths or number of lanes.
For this report, comparisons typically are shown bottemmerline and 1®ot-wide lanemiles unless
otherwise noted.

Improvement Status

For purposes of establishing budget allocations and rehabilitation priorities, and performing
maintenance activities based on established maintenance pdfiei€ity d Eugene divides the
street inventory into two distinct categories:

ImprovedSreetsarestreetsvhich are engineered fatructural adequacy, have storm drainage
facilities which include curband guttersand have either an asphalt concrete (AC)Padand

cement concrete (PCC) surfatmprovedstreetsareeither fully improvedat the time of
developmentat t he de v edrogreenproved tleroughea locldmprovement district

(LID) and paid for in part by the abutting property ownérsone casesa street may have been

fully improved while undestateor countyjurisdiction and then surrendered to the Clityproved
streets receive the highest level of ongoing maintenance and are eligible for rehabilitation funding
through Eugene's Capitahprovement ProgrartCIP) and (PPPR)



UnimprovedSreetsare streetsvith soil, gravel, or asphalt mat surfaces, have not been structurally
designé, and no curbsr gutters Typically, an unimproved street must be fully improved through a
LID, andfundedin part by the abutting property owners before a higher level of service will be
providedé6 ee ACity of Eugene Street Maintenance Po
maintenance servicelhesestreets receive a low level of ongoing maintenalogted primarily to
emergencyothole patchingthree inchesr greater in depthandminimal roadside ditch
maintenancel o addresshe deterioration of these stregtBublic Worksis currently allocating
$375000annuallyfrom the Road Fundor the EnharcedStreetRepairProgram Since 2008119
unimproved streetdotaling48lane mileshave been resurfaced a temporary treatmein

addition, gveral unimproved streets have beegradedo engineered street standatisough
asessmenprojects

The following table(Table 1)categorizeEugeneds | mproved arethinUni mpr
centerlinemiles and 12Zfoot lanemiles bypavementype and byunctionalclass.

Asphalt (ACP) C;Sg:?g ([;?C) Concrete (PCC) Gravel Undeveloped Total
IMPROVED
SYSTEM Miles | 12 lane | Miles |12'Lane | Miles | 12'Lane | Miles |2'Land Miles |12'Lane| Mies | 12'Lane
Miles Miles Miles Miles Miles Miles
Major Arterial 13.687 63.79 0.03 0.18 6.48 864 0 0 0 0 20.38 72.61
Minor Arterial 63.12 213.39 227 7.51 36 12.35 0 0 0 68.99 23325
Major Collector 30.08 92.56 1.15 272 3.25 8.96 0 0 0 0 34.48 104.24
Neighborhood Collector | 24.96 62.68 0.45 123 1.66 47 0 0 0 0 27107 68 81
Residential 314.04 | 725.33 2.06 9.32 2115 5389 0 0 0 0 33725 | 78454
Total 446 07 | 115795 5.96 16.96 3614 86.54 0 0 0 0 48617 | 1263 45
Asphalt (acp) | Bitumineus Suface-| - oo ote pec) | Grawel Undeveloped Total
UNIMPROVED Oil Mats (BST)
SYSTEM Miles | 12'Lane | Miles | 12'Lane | Miles | 12 Lane | Miles [12' Land Miles |12'Lane] Mies | 12 Lane
Miles Miles Miles Miles Miles Miles
Major Arterial 0 0 0 0 0 0 0 0 0 0 0 0
Minor Arterial 1.69 315 0 0 0 0 0 0 0 0 1.69 315
Major Collector 247 5.40 0 0 0 0 0 0 0 0 247 5.40
Neighborhood Collector| 3.86 7.1 0.27 0.62 0 0 0 0 0 0 413 8.33
Residential 40.27 66.29 3.69 6.05 0.03 0.03 864 |1250| 446 596 57.09 90.92
Total 48.29 82.55 3.96 6.67 0.03 0.03 864 | 1259 446 | 596 65.38 107.8

Table 1Miles and Lane Miles of Street System by Classification and Pavement Typ
*Note: 2018 ODOT Righbf-Way transfers not included.



Functional Classifications

The quantity and associated vehicle weight of traffic using streets is a critical factor affecting the rate
at which pavement and roadisetbteriorateEugene divids streets into five categories called

functional classifications (FCgach representing a different volume and type of vehicular usage.
ThePaverterminologyfor functional classificatiofsectionrankis identified asfollows:

Major Arterial (FC-1) - (A): Major Arterials are usually four or more lareasdgenerally connect

various parts of the region with one ansthewi t hi n t h e owsidée worldaThely sevet h t
as major access routes to regional destinations such as downtowns, univaigtes, and similar

major focal points within the urban ardéajor Arterials typically carry an average of more than

20,000 vehicles per daMajor Arterials receive high priority maintenance.

Minor Arterial (FC 2) - (B): Minor Arterials are typicdy two or three lanesThese streetgrovide
the next level of urban connectivity below major arterigsnost casegheir main role tends to be
serving intracity mobility. Minor Arterials carry between 7,500 and 20,000 vehicles per\diapr
Arterials receive priority maintenance.

Major Collector(FC-3) - (C): Major Collectors can be found in residential, commeyeiadi
industrial areasThey typically carry between 2,500 and 7,500 vehicles perajpr Collectors
have a higher priority for maiehance than local streets

Neighborhood CollectofFC-4) - (D): Neighborhood Collectors are found only in residential
neighborhoods and provide a high degree of access to individual properties in a neighdrépod
typically carry between 1,508hd2,50 vehicles per day

Local (FC-5 - (E): Local streets provide access to individual prapsglong the roadwayl hey are
narrow, slowspeed, and lowolume service facilitiesThey typically carry fewer than 1,500 vehicles
per day and receive low prigyitnaintenancel.ocal streets are also referred to as Residential streets.

The following graph(Fig.1)illustrates both centerlinmilesand lane més by improvement type and
functional classes.
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Mileage by Functional Class - Improved and Unimproved |

Major Arterial ~ Minor Arterial Major Colls. Neigh. Colls. Local Total
Olmproved 12' lane miles 73 233 104 69 785 1263
BUnimproved 12' lane miles 0 3 5 8 91 107
OlImproved centerline miles 20 69 35 27 337 488
DOUnimproved centerline miles 0 2 2 4 57 65

Figure 1Mileage by Functional &ssi Improved and Unimmved
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PAVEMENT MANAGEMENT SYSTEM

Public Workshas usedPaversince2013as its pavement management systéavement
Management SysteMS) programsinalyzecollected rating datandprocess the data to
providerepors on the current and projected conaiits of the street systen. addition the
programis used to evaluate the effectiveness of planning and funding prioritigg@vides
guidance in thelecisioamaking processA primarygoal through judicious maintenandas,to
prevent pavement failur@s the most efficient means based on selected parameters.

Pavement Inspection Frequency

Two predominant work efforts requiredrmaintain thePMS are updating the street inventqry
andperforming theannual inspection of surface conditions.

City streets are divided intsectiondhased on theiFunctional ClassificationHC), pavement
type, andgeometic design.Sectionsare the basic unit for evaluating streets and surface
conditions. Asectiongs defined as a portion of a street with a beginmind ending description
Changes in geometric features are used as a guide for detersgntiuns Examples of
geometric differences atbe surface typesectionwidth, surface age, and extent of past
rehabilitationsPublic Workscurrentlymanage®ver6100 street sections.

Field inspectiom areconducted by pavement raters who walk each steetibnevaluating the
pavement surface for signs of distresgerial and collectostreets are inspected annually
residential streetare inspected onthree-year cycleand oftstreet sharedse patrand
improved alleyinspections are completed a twoyear cycle.

This year staff inspected. 71 miles ofarterial andcollectorstreets117 miles of local streets in
theWest EugenandDowntownareas plus 14 milesof improved alleyghroughout the city

PavementCondition Index (PCl), Deduct Values, and Distresses

Pavement dtresses are dependent on pavement type and are rateddoyyandextent Paver
provides a numerical valu€PCl) calculated irgrnally based on deduct values for the distresses
ratedper streesection

A street witha PClof 100 represents a new or recently rehabilitated streetPTligalue is the
basis used to analyze the surface treatmeetsDistress datarecollectedusingTabletsand

then uploaded to the pavement management softRavemethod rateseverities andll their
extens for up t020 different distressesAs the condition of a streétsurface begins to
deterioratethe PCldecreasedAsphalt distressetypically observed are ajhatoing, longitudinal
and transverseracks, rutting, and ravelin@istresses in concrete streets typically observed and
rated includecracks per panel, raveling, joint spallifigulting, and crack sealingdescriptions

of some commoulistresses are shown below:



Alligator Cracking:When the asphalt begins to crack in all direction it is calléghtor
cracking

Longitudinal Cracking/Transverse Crackinghese are cracks thatn parallel to the
roadway centeihe (longitudina) andperpendicular to the roadway center line
(transversk These distresses usually divide the piece into different sections and which
are caused by repeated traffic loading. The-$awerity cracks are not considered serious
to the oveall function and safety of the road. Medium to hggverity cracks are usually
caused by heavy traffic loads and environmental factors and can become very serious
distressesThe picture below shows longitudinal cracking.

Rutting: When the tréfic of the street becomes heavy for long periods of times the
asphalt begins to sink into the wheel path of the vehicles causing a rut. When there is a
rut it is usually alonghe length of the road and e to twdfeet wide and there are

almost alwayswo ruts,onefor eachwheel patlof the vehicle.The severity of the rut is
rated on the avetwmgethandot i depelpthrom 1 0




Joint Spalling:Spalling is the deterioration of the edges of a concrete slab wthifeet
(0.6m)of thejoint. The edges get chipped off concrete slabs causing spalling. Spalling is
caused by heavy traffic loads and environmental factors.

Raveling:The roads, mainly asphalt, over time become worn out and rough not smooth
as when they were first pint, often due to age and the effects of UV rdyaveling
measures the severity of the roughness and coarseness of the top layer of the street.

Faulting: Faulting is the difference in elevation across the slab. One side may be leaning
up more over th other side. Causes are soft foundations, heavy traffic, poor construction,
and environmental damage.




How PavementM anagement Systeninformation isUsed

Theprimarypurpose of maintaining a PMS is to collect and analyze information relating to
street system condition adetrioraion trends With this vital informationpublic works
managers ensuthe most coseffective maintenance or rehabilitation strategiesdeetified
andperformed at theptimum time.

Each year the PMS is used tengrate several reports requested by other agencies as well as
statistical data requestwithin our own agencyThe following is a sample of reports produced
with PMS data:

Pavement Preservation Project List

Crack Seal Program

Five-Year Surface List five-year moratorium for street cutting
ODOT Oregon Mileage Report

City of Eugene Public Infrastructuii@ble

Annual Insurance Marketing Report

Transportation Service Profile

HB2017- Keep Oregon Moving

= =4 =4 -8 _98_9_98_-2°

PAVEMENT PRESERVATION PROGRAM

Street preservatioand rehabilitationcapiel improvementspff-street sharedse path projects,
and maintenance efforts makellu g e Rawa@ment Preservation PrograiPg. Additionally,
Public Worksbudgetsfundingfor Maintenance Operatiore repair portions of thenimproved
street systerthrough theEnhancedtreet RepaiProgram Both PW Maintenance and PW
Engineeringlivisionshave inportant roles within the PPP

PW Maintenance Roles

Public Works MaintenancBurface Echnical teanconductghe mvement rating, iddget and

street life analysigesulting in dist of proposedrojectsprovided toEngineeringor field

testing and final groupin@perationsstaff providespreventative maintenance of all City streets
(including concrete streets) and-sffeet sharedse pathsPreventative maintenance extsiite

life of the transportation assamdis of highest priorityImprovedasphalt streets recethe

highest level of maintenancBreventativenaintenancéelpsp r e ve nt P@Ifromt r eet 6 s
dropping intoa morecostly treatment category.



PW Engineering Roles

Public WorksEngineeringeceivesrojects proposed for preservation from the Maintenance
Division three years in advance of planned construction. Engineering performs field
investigations to confim treatment needasnd reviews historic data on construction and
maintenance of streets. Streets are then prioritized for detailed pavement testing and design
recommendations based on the available funding and the assessed condition of the streets.
Pavementesting and design reports identify whether a street needs to be reconstructed or
rehabilitated (overla) and the range of treatment options available. If a seegetresa full
reconstructit is typically deferred until funthg is identified

Public WorksEngineering is responsible for capital project management including design,
stakeholder coordination and communication, contract administration, and construction
managemen®ublic Works Maintenance receives updated construction costs figmdeing
andutilizesthis datafor analysis and reportiraf projected backlogfRReportsarebasel on a
systemwide approachnot at the project level performed Bygineering.

Treatment Types

Treatments reflected in thmckloganalysis are limited to theetypesdlurry seal,overlay, and
reconstruct

Slurry Seal The slurry seal option allows for a cesftective treatment to seal the surface

and restore the skid resistance of local stredtich do not carry high traffic loads. This
treatment is notsed on streets which require strengthening or reconstrugiyprcal slurry

seal costs include street cleaning, removal of vegetation, minor base repainst$jlig

sealing of cracks, and application of an emulsiisghakaggregate mixture to the enti

paved surface. Associated costs include replacement of striping and pavement markings, and
other work needed to return the street to normal operation.

Overlay: Typical overlay rehabilitation costs include milling of existing pavement to a

moderate deh to remove existing cracking and increttsestrength of the structural

section. Isolated areas of severely distressed pavement are removed and replaced including a
new aggregate base. Associated costs include replacement of striping and pavement
markings, adjustment of manholes, and other work needed to return the street to normal
operation.

ReconstructTypical street reconstruction costs include removal of the existing pavement
and base structural section and replacement with a new structurah setwitt will meet a
20-year design life. Isolated areas of curb and gutter are replaced where they would not be
suitable to contain new paving or have severe drainage problems.

The following tablgTable 2)identifies the estimated costs for the varibestment types
includingcosts to upgradeurb ramps to comply witlithe Americarwith Disabilities Act
(ADA). The slurry seal treatment is exempt from ADA requiremeéisistructioncostsare
updated on a bannual basis.
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Table 21 2L&ne Mile Cost byfreatment and Functional Class

The following graph(Fig.2) identifies the trigger point®?Cl) for each treatment based on
Functional Class.

Figure 2PCI Treatment Range by Functional Class
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